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DETAILED ACTION 

1 . Receipt is acknowledged of the amendment and IDS filed on 6/1 6/2009, which have 
been entered in the file. Claims 1-30 are pending. 

Claim Objections 

2. Claim 1 is objected to because of the following informalities: 

Claim 1 reads, "a regulator; wherein wherein the memory..." This should be 
changed to read "a regulator; wherein the memory..." Appropriate correction is 
required. 

Claim Rejections - 35 USC § 103 

3. The following is a quotation of 35 U.S.C. 1 03(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

4. This application currently names joint inventors. In considering patentability of 
the claims under 35 U.S.C. 103(a), the examiner presumes that the subject matter of 
the various claims was commonly owned at the time any inventions covered therein 
were made absent any evidence to the contrary. Applicant is advised of the obligation 
under 37 CFR 1 .56 to point out the inventor and invention dates of each claim that was 
not commonly owned at the time a later invention was made in order for the examiner to 
consider the applicability of 35 U.S.C. 103(c) and potential 35 U.S.C. 102(e), (f) or (g) 
prior art under 35 U.S.C. 103(a). 
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5. Claims 1-4, 6-8, and 9 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Brown (US 5,847,552) in view of Borkar et al (US 6,484,265). 

Regarding claims 1 and 9, Brown teaches a device for regulating a voltage 
supply to a semiconductor device (Abstract), said device comprising: 

a memory (Figure 2, 24) for storing a performance range (column 3, lines 23-33), 
wherein said performance range is associated with a respective supply voltage (column 
3, lines 15-19) and said performance range has a performance limit of the 
semiconductor device associated therewith ("optimum operating performance", column 
3, lines 33-34); 

a measuring function for measuring a performance of said semiconductor device 
(column 3, lines 52-60, column 4, lines 14-18); 

a reference circuit (Figure 2, 39; i.e. which measures a performance of said 
semiconductor device; column 3, lines 52-60; column 4, lines 14-18); and 

a regulator (Figure 1, 16); wherein 

the memory, the reference circuit and the regulator are arranged to determine a 
lowest supply voltage (column 4, lines 55-60, column 2, lines 21-22) required to 
maintain a performance ("optimum operating performance", column 3, lines 33-34) of 
the semiconductor device at a given operational frequency (column 3, lines 56-57). 

Brown fails to disclose a plurality of performance ranges, and the modification of 
supply voltage if a measured performance is not within a performance range. 

Borkar et al teach a plurality of performance ranges (column 4, lines 53-56; 
column 12, lines 29-32), wherein each performance range of said plurality of 
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performance ranges is associated with a respective different supply voltage (column 4, 
lines 53-56; column 1 2, line 35 - column 1 3, line 38) and the modification of the supply 
voltage to said semiconductor device if a measured performance of said semiconductor 
device is not within a predetermined portion of a performance range associated with 
said voltage supplied to said semiconductor device (column 13, lines 2-38, column 4, 
lines 34-43). 

It would have been obvious to one of ordinary skill in the art at the time of the 
invention to modify the device of Brown for regulating a voltage supply to a 
semiconductor device to include a plurality of performance ranges and the modification 
of the supply voltage if measured performance is not within a performance range as 
described by Borkar et al. One would have been motivated to include the plurality of 
performance ranges and the modification of the supply voltage to control various 
parameters of the semiconductor device, providing for an increase in performance, a 
reduced power consumption, and prevention of processor overheating. (Borkar, column 
1, lines 48-56, column 2, lines 1-3, column 6, lines 19-22, column 13, lines 35-37). 

Regarding claim 2, Brown as modified by Borkar et al disclose a device for 
regulating a voltage supply to a semiconductor device as described above, but fail to 
disclose said performance limits stored in the memory are based on two parameters, 
the first parameter being current resistance drop value and the second parameter being 
an accuracy of the regulator. 

One of ordinary skill, however, would recognize the need to take into account 
parameters such as the current resistance drop value and the accuracy of the regulator 
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when setting the performance limits. For instance, if the current resistance drop value is 
not taken into account, then the semiconductor device would not receive sufficient 
voltage. If the accuracy of the regulator is not taken into account, then the 
semiconductor device would not receive the desired voltage. 

It would have been obvious to one of ordinary skill in the art at the time of the 
invention to program the memory based on these two parameters. One would have 
been motivated to program the memory based at least on these parameters since the 
semiconductor device would fail to operate correctly if these two parameters were not 
taken into consideration at the time the memory was programmed. 

Regarding claim 3, Brown as modified by Borkar et al teaches said performance 
range is defined to have an upper performance limit (Borkar, "THIGH," column 4, lines 
20-25, column 6, lines 26-27, column 3, lines 50-57) such that if said measured 
performance of the semiconductor device is above said upper performance limit said 
regulator is arranged to reduce said voltage supplied to said semiconductor device 
(Borkar, column 4, lines 25-28). 

Regarding claim 4, Brown as modified by Borkar et al teaches said performance 
range is defined to have a lower performance limit (Borkar, "TLOW," column 4, lines 28- 
29, column 6, lines 26-27, column 3, lines 50-57) such that if said measured 
performance of said semiconductor device is below said lower performance limit said 
regulator is arranged to increase said voltage supplied to the semiconductor device 
(Borkar, column 4, lines 30-32). 
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Regarding claim 6, Brown as modified by Borkar et al discloses said measuring 
function is arranged to measure said performance of said semiconductor device by 
measuring said performance of a reference circuit that forms part of said semiconductor 
device (Brown, column 3, lines 52-60, column 4, lines 14-18). 

Regarding claim 7, Brown as modified by Borkar et al disclose a device for 
regulating a voltage supply to a semiconductor device as described above, but fail to 
disclose said plurality of performance ranges are arranged to include a performance 
guard margin to compensate for differences between said measured performance of 
said reference circuit and an actual performance of a complete integrated circuit. 

One of ordinary skill in the art, however, would recognize the need to 
compensate for differences between a measured performance of the reference circuit 
and the actual performance of an integrated circuit. It is well known in the art that 
variations exist in semiconductor devices. If the differences between said measured 
performance of said reference circuit and an actual performance are not taken into 
account, then the semiconductor device would not receive the appropriate voltage from 
the voltage regulator. 

It would have been obvious to one of ordinary skill in the art at the time of the 
invention to provide a performance guard margin. One would have been motivated to 
include the performance guard margin to compensate for different characteristics 
amongst different transistors in an semiconductor device (Borkar, column 9, lines 25-29) 
thereby providing means to reduce mismatches between transistors of different 
domains (Borkar, column 10, lines 19-42) and ultimately to control various parameters 
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of the semiconductor device, providing for an increase in performance, a reduced power 
consumption, and prevention of processor overheating, (column 1, lines 48-56, column 
2, lines 1-3, column 6, lines 19-22, column 13, lines 35-37). 

Regarding claim 8, Brown as modified by Borkar et al discloses a ring oscillator 
(Brown, Figure 2, 39), wherein said measuring function measures a frequency of said 
ring oscillator for providing a measure of said performance of an integrated circuit 
(Brown, column 4, lines 14-18). 

6. Claims 5 and 10-30 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Brown (US 5,847,552) and Borkar et al (US 6,484,265) in view of Bonnett (US 
6,996,730). 

Regarding claim 10, Brown and Borkar et al teach the device for regulating a 
voltage supply to a semiconductor device as described above but fail to disclose a 
plurality of process temperature compensation voltages and the modification of voltage 
supply with respect to a change in operational frequency. 

However, one of ordinary skill in the art would recognize that Borkar et al 
disclose a plurality of process temperature compensation voltages (Borkar, column 2, 
lines 1 -3; column 4, lines 53-56; column 1 3, lines 35-38) for a given setting, amongst 
them a clock signal. Bonnett more specifically discloses said respective process 
temperature compensation voltage values (Bonnett, column 6, line 47 - column 7, line 
3) are associated with a respective operational frequency for said semiconductor 
device, such that if said operational frequency of said semiconductor device changes to 
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a new operational frequency, said supply voltage is modified by said regulator to 
substantially a same value as said process temperature compensation voltage value 
associated with said new operation frequency (Bonnett, column 2, lines 27-45; column 
4, lines 4-21). 

It would have been obvious to one of ordinary skill in the art at the time of the 
invention to have included the plurality of process temperature compensation voltages 
of Bonnett in the device for regulating a voltage supply to a semiconductor device as 
described by Brown and Borkar et al. One would have been motivated to modify the 
voltage supply regulating device as proposed to reduce the power consumption while 
still delivering sufficient performance (Bonnett, column 2, lines 16-20). 

Regarding claim 5, Brown and Borkar et al as modified by Bonnett teaches said 
performance range is defined to have a critical lower performance limit (Bonnett, column 

7, lines 56-59) such that if said measured performance of said semiconductor device is 
below said critical lower performance limit said regulator is arranged to increase said 
voltage supplied to said semiconductor device (Bonnett, column 7, lines 61-64, column 

8, lines 25-29). 

Regarding claim 11, Brown and Borkar et al as modified by Bonnett teaches 
each process temperature compensation voltage value associated with a respective 
operational frequency is determined from a plurality of performance ranges stored in 
said memory wherein said respective performance ranges are associated with a 
respective supply voltage (Bonnett, column 4, Table 1). 
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Regarding claim 12, Brown and Borkar et al as modified by Bonnett teaches 
said regulator is arranged to modify said supply voltage to said semiconductor device if 
a measured performance of said semiconductor device is not within a predetermined 
portion of a performance range associated with said voltage supplied to the 
semiconductor device (Brown, column 13, lines 2-6, 25-30, 35-37, column 4, lines 34- 
43) for a given frequency (Bonnett, column 4, Table 1). 

Regarding claim 13, Brown and Borkar et al as modified by Bonnett teaches 
said performance range is defined to have an upper performance limit (Borkar, 
"THIGH," column 4, lines 20-25, column 6, lines 26-27, column 3, lines 50-57) such that 
if said measured performance of said semiconductor device is above said upper 
performance limit said regulator is arranged to reduce said voltage supplied to said 
semiconductor device (Borkar, column 4, lines 30-32). 

Regarding claim 14, Brown and Borkar et al as modified by Bonnett teaches 
said performance range is defined to have a lower performance limit (Borkar, "TLOW," 
column 4, lines 28-29, column 6, lines 26-27, column 3, lines 50-57) such that if said 
measured performance of said semiconductor device is below said lower performance 
limit said regulator is arranged to increase said voltage supplied to said semiconductor 
device (Borkar, column 4, lines 30-32). 

Regarding claim 15, Brown and Borkar et al as modified by Bonnett teaches 
said performance range is defined to have a critical lower performance limit (Bonnett, 
column 7, lines 56-59) such that if said measured performance of said semiconductor 
device is below said critical lower performance limit said regulator is arranged to 
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increase said voltage supplied to said semiconductor device (Bonnett, column 7, lines 
61-64, column 8, lines 25-29). 

Regarding claim 16, Brown and Borkar et al as modified by Bonnett teaches 
said measuring function is arranged to measure the performance of said semiconductor 
device by measuring said performance of a reference circuit that forms part of said 
semiconductor device (Brown, column 3, lines 52-60, column 4, lines 14-18). 

Regarding claim 17, Brown, Borkar et al and Bonnett teach a device for 
regulating a voltage supply to a semiconductor device as described above, but fail to 
disclose said plurality of performance ranges are arranged to include a performance 
guard margin to compensate for differences between said measured performance of 
said reference circuit and an actual performance of said semiconductor device. 

One of ordinary skill in the art, however, would recognize the need to 
compensate for differences between a measured performance of the reference circuit 
and the actual performance of an integrated circuit. It is well known in the art that 
variations exist in semiconductor devices. If the differences between said measured 
performance of said reference circuit and an actual performance are not taken into 
account, then the semiconductor device would not receive the appropriate voltage from 
the voltage regulator. 

It would have been obvious to one of ordinary skill in the art at the time of the 
invention to provide a performance guard margin. One would have been motivated to 
include the performance guard margin to compensate for different characteristics 
amongst different transistors in an semiconductor device (Borkar, column 9, lines 25-29) 
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thereby providing means to reduce mismatches between transistors of different 
domains (Borkar, column 10, lines 19-42) and ultimately to control various parameters 
of the semiconductor device, including performance, power consumption, and 
temperature (Borkar, column 2, lines 1-3, column 6, lines 19-22, column 13, lines 35- 
37). 

Regarding claim 18, Brown and Borkar et al as modified by Bonnett teaches a 
ring oscillator (Brown, Figure 2, 39), wherein said measuring function measures a 
frequency of said ring oscillator for providing a measure of the performance of the 
semiconductor device (Brown, column 4, lines 14-18). 

Regarding claim 19, Brown and Borkar et al teach a method for regulating a 
voltage supply to a semiconductor device as described above, but fail to disclose a 
plurality of process temperature compensation voltages and the modification of voltage 
supply with respect to a change in operational frequency. 

Bonnet discloses said step of storing comprises storing a plurality of process 
temperature compensation voltage values, wherein respective process temperature 
compensation voltage values are associated with a respective operational frequency for 
said semiconductor device (column 5, lines 15-22, lines 25-28); and 

said step of modifying comprises modifying a supply voltage to said 
semiconductor device if an operational frequency of said semiconductor device changes 
to a new operational frequency, wherein said supply voltage is modified to substantially 
a same value as a process temperature compensation voltage value associated with 
said new operational frequency (column 2, lines 36-39). 
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It would have been obvious to one of ordinary skill in the art at the time of the 
invention to have included the plurality of process temperature compensation voltages 
of Bonnett in the device for regulating a voltage supply to a semiconductor device as 
described by Brown and Borkar et al. One would have been motivated to modify the 
voltage supply regulating device as proposed to reduce the power consumption while 
still delivering sufficient performance (column 2, lines 16-20). 

Regarding claims 20 and 30, Brown as modified by Borkar et al and Bonnet 
teach a device for regulating a voltage supply to a semiconductor device (Brown, 
Abstract) comprising: 

a memory for storing a plurality of process temperature compensation voltage 
values, wherein each of said plurality process temperature compensation voltage values 
are respectively associated with a different operational frequency for said 
semiconductor device (Bonnett, column 5, lines 15-22, lines 25-28; Borkar, column 2, 
lines 1-3; column 4, lines 34-43 and lines 53-56; column 12, line 35 - column 13, line 
38; column 13, lines 35-38); and 

a regulator for modifying said supply voltage to said semiconductor device if said 
operational frequency of said semiconductor device changes to a new operational 
frequency (Bonnett, column 2, lines 36-39), and modify said supply voltage to 
substantially a same value as a process temperature compensation voltage value 
associated with said new operational frequency (Bonnett, column 2, lines 36-39). 

the memory (Brown, Figure 2, 24) stores a performance limit (Brown, "optimum 
operating performance", column 3, lines 33-34) of the semiconductor device, the 
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memory, a reference circuit (Brown, Figure 2, 39) and the regulator being arranged to 
determine a lowest supply voltage (Brown, column 4, lines 55-60, column 2, lines 21-22) 
required to maintain a performance (Brown, "optimum operating performance", column 
3, lines 33-34) of the semiconductor device at a given operational frequency (Brown, 
column 3, lines 56-57). 

Regarding claim 21, Brown as modified by Borkar et al and Bonnett teach a 
device for regulating a voltage supply to a semiconductor device as described above 
(see claim 2). 

Regarding claim 22, Brown as modified by Borkar et al and Bonnett teach the 
device for regulating a voltage supply to a semiconductor device as described above 
further teaching each process temperature compensation voltage value associated with 
a respective operational frequency is determined from a plurality of performance ranges 
(Borkar, column 12, lines 29-32) stored in said memory wherein said respective 
performance ranges are associated with a respective supply voltage (Borkar, column 
12, lines 29-32). 

Regarding claim 23, Brown as modified by Borkar et al and Bonnett teach a 
measuring function for measuring the performance of the semiconductor device (Borkar, 
column 10, lines 51-53, 34-66), wherein said regulator is arranged to modify said supply 
voltage to said semiconductor device if a measured performance of the semiconductor 
device is not within a predetermined portion of a performance range associated with 
said voltage supplied to said semiconductor device (Borkar, column 13, lines 2-6, 25-30, 
35-37, column 4, lines 34-43) for a given frequency (Borkar, column 4, lines 53-56). 
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Regarding claim 24, Brown as modified by Borkar et al and Bonnett teach said 
performance range is defined to have an upper performance limit (Borkar, "THIGH," 
column 4, lines 20-25, column 6, lines 26-27, column 3, lines 50-57) such that if said 
measured performance of said semiconductor device is above said upper performance 
limit said regulator is arranged to reduce said voltage supplied to said semiconductor 
device (Borkar, column 4, lines 25-28). 

Regarding claim 25, Brown as modified by Borkar et al and Bonnett teach said 
performance range is defined to have a lower performance limit (Borkar, "TLOW," 
column 4, lines 28-29, column 6, lines 26-27, column 3, lines 50-57) such that if said 
measured performance of said semiconductor device is below said lower performance 
limit said regulator is arranged to increase said voltage supplied to said semiconductor 
device (Borkar, column 4, lines 30-32). 

Regarding claim 26, Brown as modified by Borkar et al and Bonnett teach said 
performance range is defined to have a critical lower performance limit (Bonnett, column 

7, lines 56-59) such that if said measured performance of said semiconductor device is 
below said critical lower performance limit said regulator is arranged to increase said 
voltage supplied to said semiconductor device (Bonnett, column 7, lines 61-64, column 

8, lines 25-29). 

Regarding claim 27 Brown as modified by Borkar et al and Bonnett teach said 
measuring function is arranged to measure the performance of said semiconductor 
device by measuring said performance of a reference circuit that forms part of said 
semiconductor device (Brown, column 3, lines 52-60, column 4, lines 14-18). 
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Regarding claim 28, Brown as modified by Borkar et al and Bonnett teach the 
device for regulating a voltage supply to a semiconductor device as described above 
(see claim 7). 

Regarding claim 29, Brown and Bonnett as modified by Borkar et al discloses a 
ring oscillator (Brown, Figure 2, 39), wherein said measuring function measures a 
frequency of said ring oscillator for providing a measure of a performance of the 
semiconductor device (Brown, column 4, lines 14-18). 

Response to Arguments 

7. Applicant's arguments, see page 3, lines 13-22, page 4, lines 20-28, page 5, 
lines 13-24, and page 6, lines 28-30 of Remarks, filed 6/16/2009, with respect to claims 
1 , 9, 20, and 30 have been fully considered and are persuasive. The rejection of claims 
1 , 9, 20, and 30 have been withdrawn. 

8. Applicant argues that Brown and Borkar et al fail to teach the storage of multiple 
supply voltage values that each has a performance range associated therewith. 
Borkar et al states that a supply voltage may have performance ratings determined and 
stored in a memory (Borkar, column 12, lines 29-33), and to maintain a performance 
rating different parameters may be adjusted (Borkar, column 4, lines 53-56; column 12, 
lines 35-61), thus creating a plurality of performance ranges associated with a certain 
supply voltage and the voltage values associated with operational frequencies. 

Conclusion 

9. Applicant's amendment necessitated the new ground(s) of rejection presented in 
this Office action. Accordingly, THIS ACTION IS MADE FINAL. See MPEP 
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§ 706.07(a). Applicant is reminded of the extension of time policy as set forth in 37 
CFR 1.136(a). 

A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within 
TWO MONTHS of the mailing date of this final action and the advisory action is not 
mailed until after the end of the THREE-MONTH shortened statutory period, then the 
shortened statutory period will expire on the date the advisory action is mailed, and any 
extension fee pursuant to 37 CFR 1 .136(a) will be calculated from the mailing date of 
the advisory action. In no event, however, will the statutory period for reply expire later 
than SIX MONTHS from the date of this final action. 

1 0. Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to MANUEL HERNANDEZ whose telephone number is 
(571)270-7916. The examiner can normally be reached on 5/4/9 M-F. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Patrick Assouad can be reached on 571-272-2210. The fax phone number 
for the organization where this application or proceeding is assigned is 571-273-8300. 
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Information regarding the status of an application may be obtained from the 

Patent Application Information Retrieval (PAIR) system. Status information for 

published applications may be obtained from either Private PAIR or Public PAIR. 

Status information for unpublished applications is available through Private PAIR only. 

For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 

you have questions on access to the Private PAIR system, contact the Electronic 

Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 

USPTO Customer Service Representative or access to the automated information 

system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 

/M.H./ 
10/27/09 

/Patrick J Assouad/ 

Supervisory Patent Examiner, Art Unit 2858 



